Effective risk management helps ensure safe drinking water and protect public health. Even in highincome countries, risk management sometimes fails and waterborne disease, including outbreaks, occur. To help reduce waterborne disease, the WHO Guidelines for Drinking Water Quality recommend water safety plans (WSPs), a systematic preventive risk management strategy applied from catchment to consumer. Since the introduction of WSPs, international guidelines, national and state legislation, and local practices have facilitated their implementation. While various high-income OECD countries have documented successes in improving drinking water safety through implementing WSPs, others have little experience. This review synthesizes the elements of the enabling environment that promoted the implementation of WSPs in high-income countries.
countries have drinking water quality regulations and require specific treatment processes and management practices, water contamination events still occur, contributing to waterborne diseases and outbreaks. Many drinking water quality regulations in these countries align with the components of a WSP, however gaps exist, indicating that potential benefits could be realized through improved pre- Understanding the ways in which WSPs were adopted and implemented in other OECD high-income countries illustrates the enabling environment that could help to close these gaps between current policies and WSPs in countries with less experience.
METHODS
The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines were used (Moher et al. ) . Study articles were identified from: Web of Science, ScienceDirect, Water Safety Portal, and the drinking water quality agency website of each high-income OECD country and states. Bibliographies from these articles were searched to identify other relevant studies or grey literature that were not found through the search. This search was conducted between June 1, 2017 and July 20,
2017.
Search terms were chosen to include articles that discussed any experiences related to WSPs or other risk management plans for water systems. Only articles in English were included. Since many water systems used hazard analysis and critical control points (HACCP) as a risk management practice similar to WSPs, HACCP was used as a synonym for WSP when searching. The search terms used were: 'drinking water' AND regulat* OR legislat* OR adopt* OR implement* OR experience* (included in the article) AND 'water safety plan*' OR 'HACCP' OR 'risk management' OR 'safety plan*' AND water (included in the title).
RESULTS
The literature search yielded 158 unique results ( Figure 1 ).
These 158 articles were screened by title and abstract to determine which were eligible for inclusion. Inclusion criteria were that the articles must be: about high income OECD countries, related to water systems serving communities, and about implementation or experiences with WSP or HACCP. Articles about evaluation frameworks for risk management, technologies to assist risk management, or articles on only other (low and middle income) countries were excluded. This led to the inclusion of 88 articles that discussed the enabling environment through regulations, institutional arrangements, or experiences of a water system or set of water systems that led to the adoption of a WSP or similar risk management practice in a highincome OECD country. Two articles were excluded based upon full text review, in which it was revealed that the content was unrelated to the implementation or experience of a WSP or HACCP, leaving 86 articles in the synthesis of the literature review (see Appendix for full list of included articles, available with the online version of this paper).
Qualitative synthesis
The literature review revealed many case studies of WSP experiences. However, few articles compared different drinking water safety approaches. We synthesized the regulations, institutions, and conditions of the enabling environment across all WSP experiences at international, national, state and local levels that led to the adoption and implementation of WSPs.
Included studies suggest that the enabling environment for adoption and implementation of WSPs includes guidelines, regulations, tools and resources, public health support, and context-specific evidence of the feasibility and benefits of WSPs. Each of these components of the enabling environment influences others between international, national and state, and local levels ( Figure 2 ).
International-scale promotion and adoption of WSPs
On an international scale, guidelines and standards promote WSP adoption and implementation. Many systematic risk management practices for water systems in high-income countries began as a related international practice, HACCP, that was first used in the food industry to assure food safety (Havelaar ) . HACCP practices for the food industry began in the late 1960s in the USA, and the US (2004). In these countries, regulatory requirements for HACCP for all water systems were influenced by international discussions and promotion before formal international guidelines endorsed the adoption of WSPs (Brauer & Sturm ) .
Similarly, the Australian Drinking Water Guidelines were published in 2004, indicating that these guidelines were in development in parallel with the WHO Guidelines, and therefore both influenced and were influenced by these international discussions.
While some countries amended their risk management guidelines before formal international guidelines, following the publication of the WHO Guidelines and the Bonn Charter, many more countries amended their drinking water quality guidelines and regulations to include specific risk assessment components of WSPs in addition to hazard analysis (Martel et al. ; Brauer & Sturm ) . In many countries, national or state agencies first introduced WSPs as pilot projects in a few utilities before creating national guidelines and regulations that led to large-scale implementation of WSPs or similar risk management practices (Table 1) For systems with financial barriers to implementation, grants could be offered to systems preparing to implement WSPs or to those that have already implemented WSPs, similar to Scotland's incentive approach (WHO ).
While there were 86 studies included in this systematic review that provided information on the enabling environ- Since the implementation of regulations requiring WSPs, many high-income countries have shown evidence of the beneficial results from WSP implementation in enhanced water system management and water safety.
Canada, Chile, Israel, and the USA might also be able to realize similar benefits if an enabling environment were created to promote the widespread implementation and development of WSPs.
